Basis of FLT as a cell proliferation marker: comparative uptake studies with [3H]thymidine and [3H]arabinothymidine, and cell-analysis in 22 asynchronously growing tumor cell lines.
The usefulness of radiolabeled 3'-fluoro-3'-deoxythymidine (FLT), a thymidine derivative with affinity to cytoplasmic thymidine kinase 1 (TK1), as a tumor proliferation marker was evaluated using [3H]FLT and 22 cultured tumor cell lines. Asynchronously growing tumor cells were used for studies to mimic in vivo status of tumors. FLT uptake in each cell line was compared with [3H]thymidine ([3H]Thd) uptake and %S-phase fraction, both known as acceptable markers of proliferation. Uptake of the mitochondrial TK2 specific substrate [3H]arabinothymidine ([3H]AraT) was studied as a reference. Metabolic fate of FLT in tumor cells was also analyzed to elucidate the retention mechanism of FLT. [3H]FLT uptake was mildly correlated with the %S-phase fraction (r=0.76, p<0.0001) and correlated better with [3H]Thd uptake (r=0.88, p<0.0001). In contrast, the TK(2) specific substrate, [3H]AraT, was not significantly correlated with the %S-phase fraction (r=0.19, p=0.39), although it showed some correlation with the [3H]Thd uptake (r=0.47, p<0.05). Over 90% of radioactivity of [3H]Thd was found in the DNA fraction after 60 minutes incubation. In contrast, most of the radioactivity of [3H]FLT was found in the acid-soluble fraction (95%). [3H]FLT incorporation into the DNA fraction was negligible (0.2%). The [3H]AraT was mainly distributed in the acid-soluble fraction (70%) and the DNA fraction (20%). From our results, we concluded that FLT uptake in tumor cells reflects tumor cell proliferation. However, much more convincing validation is needed to clarify the difference between FLT and true substrates for DNA synthesis, like thymidine.